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REMARKS 

Entry of this amendment is respectfully requested. The amendments are made in 
adherence with 37 C.F.R. § 1.821-1.825. This amendment is accompanied by a floppy disc 
containing the above named sequences, SEQUENCE ID NUMBERS 1-54, in computer readable 
form, and a paper copy of the sequence information. 



The information contained in the computer readable disc is identical to that of the 



paper copy in adherence with 37 C.F.R. § 1.821(f). This amendment contains no new matter in 
adherence with 37 C.F.R. § 1.821(g). Applicant submits that this amendment, the accompanying 
computer readable sequence listing, and the paper copy thereof serve to place this application in 
a condition of adherence to the rules 37 C.F.R. § 1.821-1.825. 



In compliance with 37 C.F.R. 1.121(d), Applicants enclose herewith for the 



examiner's approval a proposed revised formal drawing of Figures 1,2, and 3 and a copy of each 
of the figures with the requested amendment shown in red. Applicants submit that this 
amendment is not new matter and request its entry. 

Please direct any calls in connection with this application to the undersigned at 



Intellectual Property Department / 
Four Embarcadero Center, Suite 3400 y 
San Francisco, CA 941 1 1-4187 
Telephone: (415)781-1989 
Facsimile: (415)398-3249 

1135947J _ 7 . 



(415) 781-1989. 



Dated: 

Customer Number: 32940 
Dorsey & Whitney LLP 
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Attachments: 

Replacement sheet for Figure 1 (7 pgs); 
Annotated Marked-up Figure for Figure 1 (7 pgs); 
Replacement sheet for Figure 2 (1 pg.); 
Annotated Marked-up Figure for Figure 2 (1 pg); 
Replacement sheet for Figure 3 (1 pg.); and 
Annotated Marked-up Figure for Figure 3 (lpg-)- 
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Figure 1 

Sequence ID 1 : SEP ID NO: 1 human interferon alpha 1 (GenBank 13128950) 

MASPFALLMVLVVLSCKSSCSLGCDLPETHSLDNRRTLMLLAQMSRISPSSCLMD 

RHDFGFPQEEFDGNQFQKAPAISVLHELIQQIFNLFTTKDSSAAWDEDLLDKFCTE 

LYQQLNDLEACVMQEERVGETPLMNADSILAVKKYFRRITLYLTEKKYSPCAWE 

VVRAEIMRSLSLSTNLQERLRRKE 

Soquonoo ID 2: SEP ED NO:2 human interferon alpha-2a (GenBank 2781226) 

cdlpqthslgsrrtlmllaqmrkislfsclkdrhdfgfpqeefgnqfqkaetipvl 
hemiqqefnlfstkdssaawdetlldkfytelyqqlndleacviqgvgvtetplm 
kedsilavrkYfqritlylkekkyspcawevvraeimrsfslstnlqeslrske 

Soquonco ED 3: SEP ID NP:3 human interferon alpha-2b (GenBank 30171279) 
MCDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEFGNQFQKAETEPV 
LHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPL 
MKEDSILAVRKYFQRITLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQESLRSKE 

S e qu e nc e ID 4 : SEP ID NP:4 human interferon alpha 4 (GenBank 10835 103) 

MALSFSLLMAVLVLSYKSICSLGCDLPQTHSLGNRRALILLAQMGRISHFSCLKDR 

HDFGFPEEEFDGHQFQKAQAISVLHEMIQQTFNLFSTEDSSAAWEQSLLEKFSTEL 

YQQLNDLEACVIQEVGVEETPLJVnSTEDSILAVRKWQRITLYLTEKKYSPCAWEVV 

RAEIMRSLSFSTNLQKRLRRKD 

S e quonco ED 5: SEP ID NP:5 human interferon alpha 5 (GenBank 4504597) 

M ALPF VLLM AL V VLNCKSIC SLGCDLPQTH SLSNRRTLMIM AQMGRISPFS CLKD 

RHDFGFPQEEFDGNQFQKAQAISVLHEMIQQTFNLFSTKDSSATWDETLLDKFYTE 

LYQQLNDLEACMMQEVGVEDTPLMNVDSILTVRKYFQRITLYLTEKKYSPCAWE 

VVRAEIMRSFSLSANLQERLRRKE 

Sequonco ED 6: SEP ED NP:6 human interferon alpha 6 (GenBank 1 1 128015) 

MALPFALLMALVVLSCKSSCSLDCDLPQTHSLGHRRTMMLLAQMRRISLFSCLKD 

RHDFRFPQEEFDGNQFQKAEAISVLHEVIQQTFNLFSTKDSSVAWDERLLDKLYTE 

LYQQLNDLEACVMQEVWVGGTPLMNEDSILAVRKYFQRITLYLTEKKYSPCAWE 

VVRAEEMRSFSSSRNLQERLRRKE 

Soquonco ED 7: SEP ED NP:7 human interferon alpha 7 (GenBank 10800142) 

MARSFSLLMAVLVLSYKSICSLGCDLPQTHSLRNRRALILLAQMGRISPFSCLKDR 

HEFRFPEEEFDGHQFQKTQAISVLHEMIQQTFNLFSTEDSSAAWEQSLLEKFSTELY 

QQLNDLEACVIQEVGVEETPLMNTEDFILAVRKYFQRITLYLTEKKYSPCAWEVVR 

AEEMRSFSFSTNLKKGLRRKD 

Soquonco ED 8: SEP ED NP.8 human interferon alpha 8 (GenBank 4504599) 

MALTFYLMVALVVLSYKSFSSLGCDLPQTHSLGNRRALILLAQMRRISPFSCLKDR 

HDFEFPQEEFDDKQFQKAQAISVLHEMIQQTFNLFSTKDSSAALDETLLDEFYEELD 

QQLNDLEVLCDQEVGVffiSPLMYEDSILAVRKYFQRITLYLTEKKYSSCAWEVVR 

AEEMRSFSLSENLQKRLKSKE 

Soqu e nco ED 9: SEP ED NP:9 human interferon alpha 10 (GenBank 4504589) 

MALSFSLLMAVLVLSYKSICSLGCDLPQTHSLGNRRALILLGQMGRISPFSCLKDR 

HDFREPQEEFDGNQFQKAQAISVLHEMIQQTFNLFSTEDSSAAWEQSLLEKFSTEL 
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YQQLNDLEACVIQEVGVEETPLMNEDSILAVRKYFQRITLYLEERKYSPCAWEVVR 
AEIMRSLSFSTNLQKRLRRKD 

SoquoncoID 10: SEP ED NO: 10 human interferon alpha 1 3 (GenBank 1 3 1 28966) 

MASPFALLMALWLSCKSSCSLGCDLPETHSLDNRRTLMLLAQMSRISPSSCLMD 

RHDFGFPQEEFDGNQFQKAPAISVLHELIQQIFNLFTTKDSSAAWDEDLLDKFCTE 

LYQQLNDLEACVMQEERVGETPLMNADSILAVKKYFPvRITLYLTEKKYSPCAWE 

WRAEIMRSLSLSTNLQERLRRKE 

S e qu e nc e ID 11: SEP ID NO: 11 human interferon alpha 14 (GenBank 4504591) 

MALPFALMMALVVLSCKSSCSLGCNLSQTHSLNNPvRTLMLMAQMRRISPFSCLK 

DRHDFEFPQEEFDGNQFQKAQAISVLHEMMQQTFNLFSTKNSSAAWDETLLEKFY 

IELFQQMNDLEACVIQEVGVEETPLMNEDSILAVKKYFQRITLYLMEKKYSPCAW 

EVVRAEIMRSFSFSTNLQKRLRRKD 

S e quoncoID 12: SEP ID NP: 12 human interferon alpha 16 (GenBank 4504593) 

MALSFSLLMAVLVLSYKSICSLGCDLPQTHSLGNRRALILLAQMGRISHFSCLKDR 

YDFGFPQEVFDGNQFQKAQAISAFHEMIQQTFNLFSTKDSSAAWDETLLDKFYIEL 

FQQLNDLEACVTQEVGVEEIALMNEDSILAVRKYFQRITLYLMGKKYSPCAWEV 

VRAEIMRSFSFSTNLQKGLRRKD 

SequoncoID 13: SEP ID NP: 13 human interferon alpha 17 (GenBank 10880985) 

MALSFSLLMAVLVLSYKSICSLGCDLPQTHSLGNRRALILLAQMGRISPFSCLKDR 

HDFGLPQEEFDGNQFPKTQAISVLHEMIQQTFNLFSTEDSSAAWEQSLLEKFSTEL 

YQQLNNLEACVIQEVGMEETPLMNEDSILAVRKYFQRITLYLTEKKYSPCAWEW 

RAEIMRSLSFSTNLQKILRRKD 

SoquoncoID 1 4 : SEP ID NP: 14 human interferon alpha 21 (4504595) 

MALSFSLLMAVLVLSYKSICSLGCDLPQTHSLGNRRALILLAQMGRISPFSCLKDR 

HDFGFPQEEFDGNQFQKAQAISVLHEMIQQTFNLFSTKDSSATWEQSLLEKFSTEL 

NQQLNDMEACVIQEVGVEETPLMNVDSILAVKKYFQRITLYLTEKKYSPCAWEV 

VRAEIMRSFSLSKIFQERLRRKE 

S e qu e nc e ID 15: SEP ID NP:15 human interferon beta (GenBank 124469), signal peptide 
deleted 

MSYNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDA 
ALTrYEMLQNIF AEFRQDS S STGWNETIVENLLAJW YHQINHLKT VLEEKLEKEDFT 
RGKlMSSLHLKRYYGRILHYLKAKEYSHCAWTrVRVEILRNFYFINRLTGYLRN 

SoquoncoID 16: SEP ID NP: 16 human interferon kappa (GenBank 14488028) 

MSTKPDMIQKCLWLEILMGIF1AGTLSLDCNLLNVHLRRVTWQNLRHLSSMSNSF 

PVECLPxENIAFELPQEFLQYTQPMKJUDIKKAEYEMSLQAFN^SQHTFKYWKERHL 

KQIQIGLDQQAEYLNQCLEEDENENEDMKEMKENEMKPSEARVPQLSSLELRRYF 

HRIDNFLKEKKYSDCAWErVRVEIRRCLYYFYKFTALFRRK 

SoquoncoID 17: SEP ID NP: 17 human interferon tau (GenBank 28882045) 

MIIKHFFGTVLVLLASTTIFSLDLKLIIFQQRQVNQESLKLLNKLQTLSIQQCLPHRK 

NFLLPQKSLSPQQYQKGHTLAILHEMLQQIFSLFRANISLDGWEENHTEKFLIQLH 

QQLEYLEALMGLEAEKLSGTLGSDNLRLQVKMYFRRIHDYLENQDYSTCAWArV 

QVEISRCLFFVFSLTEKLSKQGRPLNDMKQELTTEFRSPR 



Serial No.: 10/677,093 

Filing Date: September 30, 2003 

Annotated Marked-Up Figure 1 



Soquonco ID 18: SEP ID NO: 18 human interferon omega (GenBank 4504605) 

MALLFPLLAALVMTSYSPVGSLGCDLPQNHGLLSRNTLVLLHQMRRISPFLCLBCD 

RRDFRFPQEMVKGSQLQKAHVMSVLHEMLQQEFSLFHTERSSAAWNMTLLDQLH 

TGLHQQLQHLETCLLQWGEGESAGAISSPALTLPvRYFQGIRVYLKEKKYSDCAW 

EWRMEIMKSLFLSTNMQERLRSKDRDLGSS 

Soquonco ED 19: SEP ID NO: 19 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 27 and 28, linker connection between residues 159 
and 9) 

SCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDK 

FYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKEKKYSPCA 

WEVVRAEIMRSFSLSTNLQE-(linker)-LGSRRTLMLLAQMRKISLF 

S e qu e nc e ED 20: SEP ED NO:20 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 48 and 49, linker connection between residues 159 
and 9, linker = "RAGN" (SEP ED NG:50V) 

KAETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVG 
VTETPLMKEDSmAVRKYFQWTLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQER 
AGNLGSRRTLMLLAQM RKISLFSCLKDRHDFGFPQEEFGNQFQ 

S e qu e nc e ID 21: SEP ED NP:21 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 76 and 77, linker connection between residues 159 
and 9, linker = "RAGN" (SEP ED NG:50V) 

DETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKE 
KKYSPCAWEVVRAEIMRSFSLSTNLQERAGNLGSRRTLMLLAQMRKISLFSCLKD 
RHDFGFPQEEFGNQFQ KAETIP VLHEMIQQIFNLFSTKDS S AA W 

S e qu e nc e ED 22: SEP ED NP:22 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 105 and 106, linker connection between residues 159 
and 9, linker = "RAGN" (SEP ED NP:50^ 

TETPLlvnCEDSILAVRKYFQmTLYLKEKXYSPCAWEWRAEIMRSFSLSTNLQERA 
GNLGSRR 

TLMLLAQMRKISLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIFNLFSTK 
DSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGV 

S e qu e nc e ID 23: SEP ED NP:23 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 27 and 28, linker connection between residues 159 
and 9, linker = "WAST" (SEP LP NP:51V) 

SCLKDRHDFGFPQEEFGNPFQKAETEPVLHEMIQQIFNLFSTKDSSAAWDETLLDK 

FYTELYQQLNDLEACVIQGVGVTETPLMKEDSELAVRKYFQRITLYLKEKKYSPCA 

WEVVRAEEVIRSFSLSTNLQEWASTLGSRRTLMLLAQMRKISLF 

S e quence ED 24: SEP ED NP:24 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 48 and 49, linker connection between residues 159 
and 9, linker = "WAST" (SEP ED NP: 5 IV) 

KAETEPVLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVG 
VTETPLMKEDSILAVRKYFQRJTLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQE- 
(linker)-LGSRRTLMLLAQM RKISLFSCLKDRHDFGFPQEEFGNQFQ 
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S e qu e nc e ID 25: SEP ID NO:25 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 76 and 77, linker connection between residues 159 
and 9, linker = "WAST" (SEP ID NP:51Y) 

DETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKE 
KKYSPCAWEVVRAEIMRSFSLSTNLQEWASTLGSRRTLMLLAQMRKISLFSCLKD 
RHDFGFPQEEFGNQFQ KAETIP VLHEMIQQIFNLFSTKD S S AA W 

S e qu e nc e ID 26: SEP ID NP:26 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 105 and 106, linker connection between residues 159 
and 9, linker = "WAST" (SEP ID NP:51Y) 

TETPLMKEDSILAVRKYFQRITLYLKEKKYSPCAWEWRAEIMRSFSLSTNLQEW 
ASTLGSRRT 

LMLLAQMRKISLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIFNLFSTK 
DSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGV 

S e qu e nc e ED 27: SEP ID NP:27 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 27 and 28, linker connection between residues 159 
and 9, linker = "SGNK" (SEP ID NP:52Y) 

SCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDK 

FYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKEKKYSPCA 

WEVVRAE1MRSFSLSTNLQESGNKI.GSRRTLMLLAQMRKISLF 

S e qu e nc e ID 28: SEP ID NP:28 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 48 and 49, linker connection between residues 159 
and 9, linker = "SGNK" (SEP ID NG:52V > 

KAETIP VLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQPLNDLEACVIQGVG 
VTETPLMKEDSILAVRKYFQWTLYLKEKXYSPCAWEVVRAEIMRSFSLSTNLQES 
GNKLGSRRTLMLLAQM RKISLFSCLKDRHDFGFPQEEFGNQFp 

S e qu e nc e ID 29: SEP ID NP:29 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 76 and 77, linker connection between residues 159 
and 9, linker = "SGNK" (SEP ID NP:52Y) 

DETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKE 
KKYSPCAWEVVRAEIMRSFSLSTNLQESGNKLGSRRTLMLLAQMRKISLFSCLKD 
RHDFGFPQEEFGNQFQ KAETIPVLHEMIQQIFNLFSTKDSSAAW 

S e qu e nc e ID 30: SEP ID NP:30 circularly permuted variant of interferon-alpha 2a 

(breakpoint located between residues 105 and 106, linker connection between residues 159 

and 9, linker = "SGNK" (SEP ID NP:52Y) 

TETPLMKIiDSILAVPJ<YP^ 

NKLGSRR 

TLMLLAQMRKISLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIFNLFSTK 
DSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGV 

Soquonco ID 3 1 : SEP ID NP:31 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 27 and 28, linker connection between residues 159 
and 9, linker = "QNTKS" (SEP ID NP:53V) 

SCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDK 

FYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKEKKYSPCA 

WEVVRA£IMRSFSLSTNLQE-(linker)-LGSRRTLMLLAQMRKISLF 
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Sequ e nc e ID 32: SEP ID NO: 32 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 48 and 49, linker connection between residues 159 
and 9, linker = "QNTKS" (SEP ID NO:53V) 

KAETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVG 
VTETPLMKEDSILAVRKYFQRITLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQEQ 
NTKSLGSRRTLMLLAQM RKISLFSCLKDRHDFGFPQEEFGNQFQ 

Soquonco ID 33: SEP ID NP:33 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 76 and 77, linker connection between residues 159 
and 9, linker = "QNTKS" (SEP ID NP:53V) 

DETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLYLKE 
KKYSPCAWEVVRAEIMRSFSLSTNLQEQNTKSLGSRRTLMLLAQMRKISLFSCLK 
DRHDFGFPQEEFGNQFQ KAETIPVLHEMIQQIFNLFSTKDSSAAW 

S e qu e nc e ID 3 4 : SEP ID NP:34 circularly permuted variant of interferon-alpha 2a 
(breakpoint located between residues 105 and 106, linker connection between residues 159 
and 9, linker = "QNTKS" (SEP ID NP:53V ) 

TETPLMKEDSILAVRKYFQmTLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQEQN 
TKSLGSRR 

TLMLLAQMRKJSLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQEFNLFSTK, 
DS S AAWDETLLDKFYTELYQQLNDLEAC VIQGVGV 

S e qu e nc e ID 35: SEP ID NP:35 circularly permuted variant of interferon-beta (breakpoint 
located between residues 27 and 28, linker connection between residues 4 and 165, linker 
= "GD") 

LEYCLKDRMNFDIPEEIKQLQQFQKEDAAI.TrY^MLQNIFAIFRQDSSSTGWNETrV 
ENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYS 
HCAWTIVRVEILRNFYFINRLTGYLRGDNLLGFLQRSSNFQCQKLLWQLNGR 

S e qu e nc e ID 36: SEP ID NP:36 circularly permuted variant of interferon-beta (breakpoint 
located between residues 47 and 48, linker connection between residues 4 and 165, linker 
= "GD") 

QQFQKED AALTIYEMLQNIF AIFRQDS S STGWNET1VENLLANV YHQINHLKT VLE 
EKXEKEDFTRGKXMSSLHLKRYYGRILHYLKAKEYSHCAWTIVRVEILRNFYFINR 
LTGYLRGDNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQL 

S e qu e nce ID 37: SEP ID NP:37 circularly permuted variant of interferon-beta (breakpoint 
located between residues 77 and 78, linker connection between residues 4 and 165, linker 
= "GD") 

GWNETIVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHY 
LKAKEYSHCAWTrVRVEILRNFYFINRLTGYLRGDNLLGFLQRSSNFQCQKLLWQ 
LNGRLEYCLKDRMNFDIPEEIKQLQQFQKED AALTIYEMLQNIF AIFRQDSSST 

S e quenc e ID 38: SEP ID NP:38 circularly permuted variant of interferon-beta (breakpoint 
located between residues 109 and 110, linker connection between residues 4 and 165, 
linker = "GD") 

DFTRGKLMSSLHLKRYYGRILHYLKAKLYSHCAWTrVRVEILRNFYFINRLTGYLR 
GDNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAA 
LTfYEMLQNIFAIFRQDSSSTGWNETrVENLLANVYHQINHLKTVLEEKLEKE 
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Soquonco ID 39: SEP ID NO:39 circularly permuted variant of interferon-beta (breakpoint 
located between residues 136 and 137, linker connection between residues 4 and 165, 
linker = "GD") 

YSHCAWTIVRVEILRNFYFINRLTGYLRGDNLLGFLQRSSNFQCQKLLWQLNGRL 

EYCLKDRMNFDIPEEIKQLQQFQKEDAALTrYEMLQNIFAIFRQDSSSTGWNETiVE 

NLLAIWYHQINHLKTVLEEKLEKEDFTRGKXMSSLHLKRYYGRILHYLKAKE 

S e qu e nc e ID 4 0: SEP ID NO:40 circularly permuted variant of interferon-beta (breakpoint 
located between residues 27 and 28, linker connection between residues 4 and 165, linker 
= "DT") 

LEYCLKT)RMNFDIPEEIKQLQQFQKJEDAALTIYEMLQNIFAIFRQDSSSTGWNETrV 
ENLLANV YHQENHLKT VLEEKLEKEDFTRGKLMS S LHLKRYYGRILH YLKAKE YS 
HCAWTIWVEILRNFYFINRLTGYLRDTNLLGFLQRSSNFQCQKLLWQLNGR 

S e qu e nc e ID 4 1: SEP ID NG:41 circularly permuted variant of interferon-beta (breakpoint 
located between residues 47 and 48, linker connection between residues 4 and 165, linker 
= "DT') 

QQFQK^DAALTrYEMLQNEFAIFRQDSSSTGWNETIVENLLANVYHQINHLKTVLE 
EKXEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYSHCAWTIVRVEILRNFYF1NR 
LTGYLRDTNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQL 

S e qu e nce ID 4 2: SEP ID NP:42 circularly permuted variant of interferon-beta (breakpoint 
located between residues 77 and 78, linker connection between residues 4 and 165, linker 
= "DT") 

GWNETIVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHY 

LKAKEYSHCAWTIVRVEILRNFYFINRLTGYLRDTNLLGFLQRSSNFQCQKLLWQ 

LNGRLEYCLKT>RMNFDlPEEIKQLQQFQKEDAALTrYEMLQNIFAIFRQDSSST 

Sequenco ID 4 3: SEP ID NP:43 circularly permuted variant of interferon-beta (breakpoint 
located between residues 109 and 110, linker connection between residues 4 and 165, 
linker = "DT") 

DFTRGKXMSSLHLKRYYGRILHYLKAKEYSHCAWTrVTlVEILRNFYFINRLTGYLR 
DTNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAA 
LTIYEMLQNEF AIFRQDS S STGWNETIVENLLANVYHQ1NHLKT VLEEKLEKE 

S e qu e nce ID 44 : SEP ID NP:44 circularly permuted variant of interferon-beta (breakpoint 
located between residues 136 and 137, linker connection between residues 4 and 165, 
linker = "DT") 

YSHCAWTIVRVEILRNFYFINRLTGYLRDTNLLGFLQRSSNFQCQKLLWQLNGRLE 
YCLKI)RMOTDn > EEIKQLQQFQK^DAALTIYEMLQNIFAIFRpDSSSTGWNETiVEN 
LLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHYLKAKE 

S e qu e nc e ID 4 5: SEP ID NP:45 circularly permuted variant of interferon-beta (breakpoint 
located between residues 27 and 28, linker connection between residues 4 and 165, linker 
= "QS") 

LEYCLKTJRMNFDffEEIKQLQQFQKEDAAJ.TIYEMLQNIFAffRQDSSSTGWNETiV 
ENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHYLKAKEYS 
HCAWTIVRVEILRNFYFINRLTGYLRQSNLLGFLQRSSNFQCQKLLWQLNGR 
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Sequ e nc e ID 4 6: SEP ID NO:46 circularly permuted variant of interferon-beta (breakpoint 
located between residues 47 and 48, linker connection between residues 4 and 165, linker 
= "QS") 

QQFQKEDAALTIYEMLQNIFAIFRQDSSSTGWNETIVENLLANVYHQINHLKTVLE 
EKLEKEDFTRGKlMSSLHLKRYYGRILHYLKAKEYSHCAWTrVRVEILRNFYFINR 
LTGYLRQSNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQL 

S e qu e nc e ID 4 7: SEP ID NO:47 circularly permuted variant of interferon-beta (breakpoint 
located between residues 77 and 78, linker connection between residues 4 and 165, linker 
= "QS") 

GWNETrVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGRILHY 
LKjyCEYSHCAWTIWVEILRNFYFINRLTGYLRQSNLLGFLQRSSNFQCQKLLWQL 
NGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAALTrYEMLQNIFAIFRQDSSST 

S e qu e nc e ID 18: SEP ID NP:48 circularly permuted variant of interferon-beta (breakpoint 
located between residues 109 and 110, linker connection between residues 4 and 165, 
linker = "QS") 

DFTRGKLMSSLHLK11YYGRILHYLKj\K^YSHCAWTIVRVEILRNFYFINRLTGYLR 
QSNLLGFLQRSSNFQCQKXLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAA 
LTIYEMLQNffAIFRQDSSSTGWNETIVENLLANVYHQINHLKTVLEEKXEKE 

S e qu e nc e ID 4 9: SEP ID NP:49 circularly permuted variant of interferon-beta (breakpoint 
located between residues 136 and 137, linker connection between residues 4 and 165, 
linker = "QS") 

YSHCAWTIVRVEILRNFYFINRLTGYLRQSNLLGFLQRSSNFQCQKLLWQLNGRLE 
YCLKDRMNFDIPEEIKQLQQFQKEDAALTIYEMLQNIFAIFRQDSSSTGWNETrVEN 
LLANVYHQINHLKTVLEEKLEKEDFTRGKXMSSLHLKRYYGRILHYLKAKE 
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ID 


NO : 


1 


1 : 


24 


CDLPETHSLDNRRTLMLLAQMSRISPSSCLMDRHDFGFPQEEFDGNQFQKAPAISVLHEL 


83 


SEQ 


ID 


NO : 


2 


2a: 


2 


CDLPQTHSLGSRRTLMLLAQMRKISLFSCLKDRHDFGFPQEEF-GNQFQKAETIPVLHEM 


60 


SEQ 


ID 


NO : 


3 


2b: 


2 


CDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEF-GNQFQKAETIPVLHEM 


60 


SEQ 


ID 


NO : 


4 


4 : 


24 


CD L PQTHS LGNRRAL I LLAQMGR I S H F S C LKDRHD FG F P E E E FDGHQ FQKAQA I S VLHEM 


83 


SEQ 


ID 
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5 : 


24 


CDLPQTHSLSNRRTLMIMAQMGRISPFSCLKDRHDFGFPQEEFDGNQFQKAQAISVLHEM 


83 


SEQ 


ID 


NO : 


6 


6 : 


24 


CDLPQTHSLGHRRTMMLLAQMRRISLFSCLKDRHDFRFPQEEFDGNQFQKAEAISVLHEV 


83 


SEQ 


ID 


NO : 
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7 : 


24 


CDLPQTHSLRNRRALILLAQMGRISPFSCLKDRHEFRFPEEEFDGHQFQKTQAISVLHEM 


83 
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ID 
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CDL PQTHS LGNRRAL I LLAQMRR I S P F SCLKDRHD FE F PQEE FDD KQ FQKAQAI S VLHEM 
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CDLPETHSLDNRRTLMLLAQMSRISPSSCLMDRHDFGFPQEEFDGNQFQKAPAISVLHEL 


83 


SEQ 
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CNL SQTHS LNNRRT LMLMAQMRR I S P F S C LKDRHD FE F PQE E FDGNQ FQKAQA I S VLH EM 


83 
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CDLPQTHSLGNRRALILLAQMGRI SHFSCLKDRYDFGFPQEVFDGNQFQKAQAI SAFHEM 


83 


SEQ 


ID 


NO: 


:13 


17: 


24 


CDLPQTHSLGNRRALILLAQMGRISPFSCLKDRHDFGLPQEEFDGNQFQKTQAISVLHEM 


83 


SEQ 


ID 


NO: 


:14 


21: 


24 


CDL PQTHS LGNRRALILLAQMGRISPFSCLKDRHDFGFPQEEFDGNQFQKAQA IS VLHEM 


83 
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IQQI FNLFTTKDSSAAWDEDLLDKFCTELYQQLNDLEACVMQEERVGETPLMNADS ILAV 
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SEQ 
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I QQ I FNL F S TKD S S AAWD E T L LD KF YTE L YQQ LNDLE AC V I QG VG VT E T P LMKED S I LAV 
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SEQ 
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IQQI FNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDS ILAV 
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84 


IQQTFNLFSTEDSSAAWEQSLLEKFSTELYQQLNDLEACVIQEVGVEETPLMNEDSILAV 


143 


SEQ 


ID 


NO: 


: 5 


5 : 


84 


I QQT FNLF S T KD S S ATWD E TLLD KF YT E L YQQLND LE ACMMQ E VG VEDT P LMNVD S I LTV 


143 


SEQ 


ID 


NO: 


:6 


6 : 
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I QQT FNLFSTKD S S VAWDERLLDKL YTELYQQLNDLEACVMQE VWVGGT PLMNED S I LAV 


143 


SEQ 
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NO: 
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84 


IQQTFNLFSTEDSSAAWEQSLLEKFSTELYQQLNDLEACVIQEVGVEETPLMNEDFILAV 


143 
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IQQTFNLFSTKDS SAALDETLLDEFYI ELDQQLNDLEVLCDQEVGVI ES PLMYEDS I LAV 
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IQQTFNLFSTEDSSAAWEQSLLEKFSTELYQQLNDLEACVIQEVGVEETPLMNEDSILAV 


143 


SEQ 


ID 


NO: 
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84 


IQQIFNLFTTKDSSAAWDEDLLDKFCTELYQQLiNDLEACVMQEERVGETPLMNADSILAV 


143 


SEQ 
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NO: 
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14 : 


84 


MQQTFNLFSTKNS SAAWDETLLEKFYI ELFQQMNDLEACVI QEVGVEET PLMNED S I LAV 


143 


SEQ 


ID 


NO: 


:12 


16 : 


84 


IQQTFNLFSTKDS SAAWDETLLDKFYI ELFQQ LNDLE AC VTQEVGVEE I ALMNEDS I LAV 


143 


SEQ 


ID 


NO: 


:13 


17: 


84 


IQQTFNLFSTEDSSAAWEQSLLEKFSTELYQQLNNLEACVIQEVGMEETPLMNEDSILAV 


143 


SEQ 


ID 


NO: 


:14 


21 : 


84 


IQQTFNLFSTKDSSATWEQSLLEKFSTELNQQLNDMEACVIQEVGVEETPLMNVDSILAV 


143 



SEQ 


ID 


NO: 


1 


1 : 


144 


KKY FRR I T L YLT E KKYS PC AWE WRAE I MR S L S L S TNLQ E RLRRKE 
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RKY FQR I T L YL KE KKYS PC AWE WRAE I MRS F S L S TNLQ E S LRS KE 
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NO: 
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2b: 
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RKYFQRITLYLKEKKYSPCAWEWRAEIMRSFSLSTNLQESLRSKE 
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SEQ 
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NO: 
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144 


RKYFQRITLYLTEKKYSPCAWEWRAEIMRSLSFSTNLQKRLRRKD 
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RKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSLSANLQERLRRKE 


189 


SEQ 
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NO: 
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RKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSSSRNLQERLRRKE 


189 


SEQ 
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144 


RKYFQRITLYLTEKKYSPCAWEWRAEIMRSFSFSTNLKKGLRRKD 


189 


SEQ 
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RKYFQRI TLYLTE KKYS S CAWE WRAE I MRS FS LS INLQKRLKS KE 


189 
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RKYFQRITLYLIERKYSPCAWEWRAEIMRSLSFSTNLQKRLRRKD 


189 
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KKYFRRITLYLTEKKYSPCAWEWRAEIMRSLSLSTNLQERLRRKE 
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SEQ 


ID 


NO: 
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KKYFQRI TLYLMEKKYS PC AWE WRAE I MRS FS FSTNLQKRLRRKD 


189 


SEQ 


ID 


NO: 
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16: 


144 


RKYFQR I T L YLMGKKY S P CAWE WRAE I MRS F S F S TNLQ KG LRRKD 


189 


SEQ 


ID 


NO: 


;13 


17 : 


144 


RKYFQRITLYLTEKKYSPCAWEWRAEIMRSLSFSTNLQKILRRKD 


189 


SEQ 


ID 


NO: 


: 14 


21: 


144 


KKYFQRI TLYLTEKKYSPCAWEWRAE I MRS FSLSKIFQERLRRKE 


189 
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SEQ 
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FQKEDAALTIYEMLQNIFAIFRQDSSSTGWNETIVENLLANVYHQINHLK 
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KYSPCAWEWRAEIMRSFSLSTNLQESLRSKE 



